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IN THE CLAIMS 

^ (New) A method of mliidngmesoporous silica materials, comprising the steps 

of 

(a) combining a silica precursor with an aqueous solvent, an acid and a 
surfactant having an ammonium cation into a silica precursor solution, 

(b) templating the silica precursor with the surfactant and obtaining the 
mesoporous material from the templated silica precursor, 

(c) forming said silica precursor solution into a preforin; and 

(d) rapidly evaporating said aqueous solvent from said preform for 
obtaining the mesoporous material, wherein the improvement comprises: 

(e) providing said aqueous solvent in an amount restating in complete 

( hydrolysis and providing said acid in an amount maintaining a hydrolyzed precursor and 
avoiding gelation or precipitation; and 

(f) providing said surfactant and said silica precursor in a mole ratio that is 
above a lower mole ratio that produces a non-porous silica phase and below an upper mole 
ratio that produces a lamellar phase. 

J^. (New) The method as recited in claim wherein said lower mole ratio is 
about 0.05. 

I 

i6l . (New) The method as recited in claim ^9, wherein said upper mole ratio is 
'about 0.3. 

I 

V 1^. (New) The method as recited in claim 1^9, wherein said acid is added in an 

^unt resulting in a pH of said siUca precursor solution of from about 1. to about 4. 

i 

^^J^- (New) The method as recited in claim yd. wherein said pH is about 2. 

i::^ (New) The method as recited in claim )49, wherein the step of forming 

includes diluting with an alcohol. 

5. (New) The method as recited in claim wherein said alcohol is ethanol. 
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1/6. (New) The method as recited in claim \f, wherem said aqueous solvent, said 
^id, and said surfactant are premixed before combining with said silica precursor, 

1/7. (New) The method as recited in claim \i% wherein said mesoporous material 
{ in a geometric form selected from the group consisting of fiber, powder, and film. 

I 

^ 1/8. (New) The method as recited in claim \p, wherem said forming is spin- 



casting 



( yf9. (New) The method as recited in claim l/9, wherein said forming is spraying. 

(New) The method as recited in claim J^9, farther comprising adding a pre- 
polymer or a polymer to said silica precursor solution making a pimitous mixture. 

I 

^ y[ . (New) The method as recited in claim \^9, wherein said forming is drawmg. 
(New) The method as recited in claim wherem said forming is 

squeegeeing. 

I 

^ ^ . (New) The method as recited in claim if 9, further comprising the step of 
adding a metal compound to the silica precursor solution. 

// 

yd. (New) The method as recited in claim l/3, wherein said metal compound is 
selected from the group consisting of metal halide, metal nitrate, and combinations thereof 

(New) The method as recited in claim l^, wherein said metal halide is a 
metal chloride. 

V<3. (New) The method as recited in claim wherein said metal is selected from 
tiie group of aluminum, iron and combinations thereof. 

(New) The method as recited in claim 1^9, wherein said silica precursor is an 

aikoxide silica precursor or a tetrachlorosilane. 
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1^. (New) The method as recited in claim wherein smd aqueous solvent 
amount is characterized by a ratio of said aqueous solvent to said silica precursor of about 7. 

1 

1/9. (New) The method as recited in claim wherein said acid amount is 
characterized by a ratio of said acid to said silica precursor of about 0.1. 

/ 

^ J^O. (New) The method as recited in claim l/9, further comprising adding a 
swelling agent to the silica precursor solution. 

^ ^ yi. (New) The method as recited in claim wherein said swelling agent is 

/\ >,/v>r^,5-trimethylbenzene. 

^2. (New) The method as recited in claim \p, further comprismg the step ot 
calcining the mesoporous material. 

^ ^ . (New) A method of making a mesoporous silica film, comprising the steps of 

(a) combining a silica precursor with an aqueous solvent, an acid and a 

surfactant having an ammonium cation into a silica precursor solution, 

(b) templating the silica precursor with the surfactant and obtaining the 
mesoporous material from the templated silica precursor, 

(c) . forming said silica precursor into a preform ; and 

(d) rapidly evaporating said aqueous solvent from said preform for 
obtaining the mesoporous material, wherein the improvement comprises: 

(i) said silica precursor is tetraethoxysilane; 

(ii) providing said aqueous solvent in a superstoichiometric amount 
and providing said acid in an amount maintaining a hydrolyzed precursor and avoiding 

gelation or precipitation; 

(iii) providing said surfactant and said silica precursor in a mole 
ratio that is above a lower mole ratio that produces a non-porous silica phase and below and 
upper mole ratio that produces a lamellar phase; and 

(iv) said forming includes diluting with an alcohol. 
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Jj^ /4. (New) The method as recited in claim ifl, farther comprising adding a pre- 
pobmer or a polymer to said silica precursor solution making a pituitous mixture. 

1/5 . (New) The method as recited m claim 1/5, wherein said rapidly evaporating is 
by spin-casting- 

. ^ 1/6 (New) A method of making a mesoporous film on a substrate, the method 

compnsmg the steps of: 

(a) combining a silica precursor with an aqueous solvent, an acid catalyst 

and an ammonium cationic surfactant into a precursor solution; 

(b) dispensing said precursor solution onto the substrate; 

(c) forming a film by evaporation of the solvent in less than 5 minutes; and 

(d) heating the film on the substrate to a temperature sufficient to 
decompose the surfactant, thereby producing a mesoporous fihn on the substrate. 

u 

aJ 1/7. (New) The method of claim \^ wherein the precursor solution is a siUca 
precursor solution and wherein the surfactant and the silica precursor solution are in a mole 
ratio that is above a lower mole ratio that produces a non-mesoporous silica phase and 
below an upper mole ratio that produces a lamellar phase. 

^ y4. (New) The process of claim 1^, wherein the film exhibits an index of 
refraction between 1.16 and that of silica. 

)^9. (New) A process to form mesostructured films, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an 
aqueous solvent, an ammonium cationic surfactant and an acid catalyst; and 

(b) depositing the precursor sol on a substrate wherein evaporation of 
solvent and water in less than 5 minutes causes the formation of said mesostructured films 
on the substrate surface. 

Sf 

)^0. (New) The process of claim wherein the aqueous solvent and the catalyst 
'are provided in amounts that maintain a hydrolyzed precursor sol while avoiding gelation or 
precipitation. 
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^1. (New) The process of claim ^9 wherein the soluble source of sihca is a silica 
precursor aikoxide or tetrachlorosilane and wherem the surfactant and the soluble source of 
silica are in a mole ratio that is above a lower mole ratio that produces a non-porous silica 
phase and below an upper mole ratio that produces a lamellar phase. 

^ (New) The process of claim l/^, wherein the ammonium cationic surfactant 

further includes alkyl triethylammonium chloride or bromide surfactants with different 
chain lengths. 

31 

(j I 0 (New) The process of claim l^. further comprising the step of calcining said 

^ filraat450'C. 

3/ 

^ \^A. (New) The process of claim \ ^, wherein the precursor sol is deposited 
substrate by spin coating. 

3) 

0 (New) The process of claim J^, wherein said soluble source of silica is an 

aikoxide silica precursor or tetrachlorosilane. 

_«a 1^. (New) The process of claim \p, wherein the fihns exhibit an index of 
refraction between 1.16 and that of silica. 



on a 



(New) A process to form a mesoporous structure, comprising; 

(a) preparing a precursor sol containing a soluble source of silica, an 
alcohol and water solvent, an ammomum cationic surfactant, and an acid catalyst, wherein 
said solvent is provided in an amount resulting in complete hydrolysis and said acid catalyst 
is in an amount to maintain a hydrotyzed precursor and to avoid gelation or precipitation in 

said precursor sol; 

(b) forming the precursor sol into a preform; 

(c) evaporating said solvent from the preform at a rate that forms a 

mesostructured material; and 

(d) calcining the mesostructured material to form a mesoporous structure. 
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1^8. (New) The process of claim 1^, wherein said precursor sol contains alcohol 
which is a byproduct of hydrolysis, and said mesoporous structure is a film, 

^ 1^. (New) The process of claim ip, wherein said preform \s a droplet, said 
alcohol is a byproduct of hydrolysis, and said sol is spray dried to form a powder. 

yfo. (New) The process of claim wherein said drying is preformed in less 
than 5 minutes. 

n 

"0^ yjX . (New) The process of claim \p, wherein said precursor sol contams dilutant 
1 alcohol, and wherein the mesoporous structure is a film. 

\J ^ 17^: (New) The process ofclaiml^, wherein the mesoporous structure IS a film 

and wlierein the film exhibits an index of refraction of between 1 . 16 and that of silica. 

(New) The process of claim wherein the said precursor sol contains 
alcohol which is a byproduct of hydrolysis, and wherein said mesostructure is a film. 

^ ^4. (New) The process of claim ^3, wherein the fihn exhibits an index of 
refraction of between M 6 and that of silica. 

^ 1^. (New) The process of claim 1^, wherein said preform is a droplet, wherein 
said alcohol is a byproduct of hydrolysis, and wherein said precursor sol is spray dried. 

^1 (New) The process of claim 1^, wherein said evaporating is performed in 

less than 5 minutes. 

1^. (New) The process of claim 1^, wherein said soluble source of silica 
includes a silica alkoxide precursor or tetrachlorosilane. 
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1^. (New) A process to fomi a mesoporous structure, comprisiag: 

(a) preparing a precursor sol containing a soluble source of silica, an 
alcohol and water solvent, an ammonium cationic suriactant, and an acid catalyst, wherein 
said solvent is provided in an amount resulting in complete hydrolysis and said acid is in 
amount to maintain a hydrolyzed precursor and to avoid gelation or precipitation in said 
precursor sol; 

(b) forming the precursor sol into a preform; 

(c) evaporating said solvent from the preform at a rate that forms a 
mesostructured material, wherein said mesostructured material contains surfactant; and 

(d) calcining the mesostructured material to form a mesoporous structure. 



9. (New) A process to form a mesostructure, compnsmg: 

(a) preparing a precursor sol containing a soluble source of silica, water 
and alcohol solvent, an ammonium cationic surfactant and an acid catalyst; and 

(b) evaporating said solvent in less than 5 minutes to cause the formation of 
a mesostructure, wherein said mesostructure contains surfactant. 

4tL (New) The process of claim Y}^, wherem the mesostructure is a film, and 

wherein the film exhibits an index of refiraction of between L16 and that of silica. 

yi\ . (New) A process to form a mesostructure, comprising: 
^ (a) preparing a precursor sol containing a soluble source of silica, a water 

and alcohol solvent, an ammonium cationic surfactant and an acid catalyst, and 

(b) evaporating said solvent in less than 5 minutes to cause the fonnation of 
a mesostructure. 

S} 

yd. (New) The process of claim yfi , wherem said solvent is evaporated in less 
than 1 minute, 

o 

(New) The process of claim m, wherein said solvent is evaporated in less 
than 10 seconds. 
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18^. (New) The process of claim l/s, wherein the mesostmcture is a film, and 
therein the film exhibits an index of refraction of between 1.16 and that of silica. 



. (New) The process of claim 1^1 , wherein the said precursor sol contains 
both dilutant alcohol and alcohol which is a byproduct of hydrolysis, and wherein said 
mesostnicture is a film. 



C\ ) ^ (New) The process of claim I8fl,wl 

3^ 'alcohol is a byproduct of hydrolysis, and said sol is 



wherein said preform is a droplet, said 
spray dried. 



1^. (New) The process of claim 1^, wherein the ammonium cationic surfactant 
further includes alkyl triethylammonium chloride or bromide surfactants with different 
chain lengths. 

(New) A calcined mesoporous silica film on a substrate formed by a process 

comprising: 

dispensing an acid catalyst- and silica precursor- and aqueous solvent- and 
surfactant-containing solution on the substrate; 

forming a film on the substrate by rapid evaporation of the solution on the substrate; 

heating the film on the substrate for a time and to a temperature sufficient 
substantially to remove any residual solvent; and 

calcining the film at a temperature at or above 350*C. 
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